The envenomation events were predictable and based on patterns involving multiple factors (environmental and/ or human behavior); however, the initially applied measures did not match the current recommendations of the Health Ministry of Brazil.
The leisure and work aquatic activities performed along the Brazilian coasts have led to frequent injuries caused by marine organisms 1 . The growing presence of humans in aquatic environments has increased the probability of contact with these organisms, as well as increased risks of trauma and envenomation 1, 2 . Additionally, studies have shown that the injuries were mostly incurred by more vulnerable individuals and were mainly attributed to a lack of information or complete unawareness about these organisms 2 .
In Brazil, injuries caused by marine animals are considered a public health issue, given the number and severity of envenomation cases 1 . These injuries can cause sequelae such as temporary or definite disability and, in some cases, death 3 . Injuries caused by cnidarians, particularly the Portuguese manof-war (Physalia physalis), frequently affect beachgoers along the northeastern coast 1, 2 . The frequency of envenomation varies throughout the year, as higher numbers of cnidarian colonies are able to reach the beaches in some months 1, 3 . The Portuguese man-of-war is a colonial organism that belongs to the Phylum Cnidaria. Its main features are the presence of a gas bladder, or pneumatophore, and several tentacles comprising typical cell populations with different functions (dactylozooid, gastrozooid, and gonozooid). Morphologically, the Portuguese man-of-war exhibits vibrant coloring that may vary from green to lilac 4 .
Cnidarians are feared because they possess cnidocytes, or special defense and attack cells. These sophisticated cells feature an apparatus for venom inoculation, the cnidas (especially nematocysts). The venom comprises a complex mix of toxic polypeptides and high-molecular-weight enzymes, including methyl-ammonium hydroxide, serotonin, and histamine 5 .
In human beings, typical lesions that arise immediately after contact with a Portuguese man-of-war (i.e., while still in the water) include linear plaques with an urticariform aspect, due to edema and erythema, and excruciating pain. In some cases, envenomation can induce systemic manifestations such as nausea and vomiting, cold sweating, cardiac arrhythmia, syncope, and death. In addition, allergic responses to venom may manifest as anaphylactic shock, leading to death within minutes 6, 7, 8, 9 . The above-described risks and global spread of this species have led to its designation as a public health issue worldwide 1 . Envenomation outbreaks have already been registered in Australia, Chile, Portugal, Spain, and New Zealand Given the importance of this issue in our region, the present study aimed to investigate and characterize the aspects that comprise registered Portuguese man-of-war envenomation events in São Luis. This study used data provided by the The Physalia Project created a protocol to obtain man-of war envenomation data, which GBMar applied to their detailed information. Here, we only considered more complete injury data [e.g., age, body region, number of envenomations per individual, emergency care, lesion characteristics ( Figure 1B) , and symptoms] in 2013. A total of 89 registered Portuguese manof-war envenomation events occurred during the study period and were subjected to a descriptive statistical analysis involving annual and monthly comparisons. Other protocol descriptions were implemented to organize quantitative data, followed by comparison using percentage graphs.
According to general data obtained from GBMar and SEMUSC, between 2005 and 2013, 1800 Portuguese man-ofwar envenomation events were registered along the coast of São Luis City ( Figure 1C) . Figure 2A illustrates a comparison of the numbers of envenomation events during this period. Increasing numbers of events were registered between December and January throughout the study period. In addition, the number of accidents appeared to increase from June to December, before decreasing at the end of January (Figure 2B) .
The majority of injuries occurred during the afternoon. Nearly 73% of the injuries registered at Calhau and São Marcos beaches in 2013 occurred during high tide. Figure 2C illustrates the main circumstances related to the envenomations. Most cases occurred during bathing (55%), followed by intended contact with cnidarians (i.e., touching) precipitated by bathers' curiosity (20%). Individuals with ages ranging from 1-10 and 11-20 years tended to incur injury ( Figure 2D ) because of a lack of attention to and information about the animals. An aggravating factor was reported among victims with ages ranging from 31-60 years: treatment precipitated new envenomations, as self-contact with the injured regions allowed the further transfer of stinging cells ( Figure 2D) .
The most frequently injured body regions were the legs (23%), hands (21%), arms (17%), and abdomen (12.5%) ( Figure  3A) . All victims reported injuries over several regions of the body ( Figure 3B) . In most cases (80%), victims presented with erythema and edema in linear plaques. Vesicles were observed 
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in some cases (16%). Figure 3C shows that the most commonly reported symptom was pain and/or burning at the point of contact (46%), followed by malaise (10%) and dyspnea (8%). Other symptoms included irritation, anxiety, and palpitation; these were present in nearly 14% of cases. One person developed shock and was registered at Calhau lifesaving station during treatment; however, this case was not registered by a medical team. Regarding treatment, lifeguards most frequently applied vinegar (acetic acid) and sulfadiazine. None of the victims reported washing of the affected areas with freshwater ( Figure 3D ).
Portuguese man-of-war envenomation is a serious issue for beachgoers along the coast of São Luis City; however, this issue is not on authorities' radar, despite the requirement of notification. Such events have been observed annually in specific months, especially during the summer and school holidays. Recent studies have shown a correlation between the presence of cnidarians and global warming 5, 12 . In 2008, São Luis registered its highest ever number of envenomations. According to Gonzalez et al. 13 , the El Niño/La Niña phenomenon in 2007 and 2008 contributed to changes in rainfall and oceanic characteristics in Northern and Northeastern South America, and might have correlated with the increased number of cnidarian injuries in São Luis during this period. The Portuguese man-ofwar depends on both sea and wind currents for locomotion, a feature that might explain the increased presence of cnidarians during these years of shifting climatic phenomena, when the colonies are dragged into shallower waters.
New official appraisals of bathing conditions in mid-2012 led to the consideration of some beaches as completely or partly appropriate for bathing. This designation might have contributed to the increase in Portuguese man-of-war envenomation events during 2013, which occurred predominately at times when abundant numbers of cnidarians were likely available (i.e., high tide and afternoon; JLSN: personal communication, 2015).
This study observed a predominance of victims aged 0-20 years, and found that children were envenomed while bathing or by cnidarians on the sand. These findings serve as an important indicator that must be considered when designing preventive strategies. Neves et al. 2 considered the curiosity of children to be a possible factor related to envenomation, as cnidocytes remain active even after the animal has died 11 . A lack of information about the dangers of contact with these animals might have increased the risk of envenomation 8, 11 .
The circumstances of these injuries were also linked to bathers' curiosity and inobservance of risks when entering the sea. Some victims encountered cnidarians when helping bathers who had suffered injuries or when touching a victim's injuries. In other cases, victims (especially children) were injured while playing or , a single contact with the tentacles can cause injuries in humans, as the differences in pressure cause nematocysts to disrupt and inoculate venom into the victim. The envenomation registry in São Luis indicated that the majority of lesions occurred on bathers' legs, hands, arms, and abdomens, whereas in children, adolescents, and youngsters, most injuries occurred on the hands as a result of intentional contact with the animal possessing the nematocysts. Most victims were envenomed only once, regardless of age. Peña and Cardell 8 highlighted an important aspect common to all injuries caused by cnidarians: those who had been envenomed once might be more sensitive to venom in case of a second attack as a result of allergic processes with variable severity, including anaphylactic shock.
The main reported signs and symptoms were linear plaques with erythema/edema and intense burning pain in the areas of contact. Haddad Jr et al. 1 explained that injuries caused by cnidarians did not truly involve burning, although the pain and skin appearance resemble those associated with sun or hot water burns 1 . According to Haddad Jr 1 and Haddad Jr et al. 14 , the affected area should be washed with acetic acid and cold seawater, and an ice bag and cold seawater compress should be applied for 5-10 min. Painkillers are also recommended. The GBMar used topical sulfadiazine and Andolba® (benzocaine, menthol, benzoxiquine, and benzethonium chloride) as initial treatment measures. All patients were treated with acetic acid. Although authors have varying opinions on the use of acetic acid 15 , a majority do not recommend the use of freshwater because the osmotic difference would triggers the nematocysts. Haddad Jr et al. 1 stated that either hot or cold water was an important step in attenuating the associated pain because the extreme temperature variation would have an anesthetic effect (cold or hot) 1 .
In conclusion, reports of envenomation events normally began in July and increases until January. Nevertheless, events occurred at the greatest frequency during December and January. The legs, hands, arms, and abdomen were most likely to be affected by contact with a Portuguese man-of-war. Although systemic manifestations were rare, intense local pain and inflammation were reported. Finally, self-applied treatments and those administered by lifeguards immediately after the incidents did not meet the current recommendations of the Health Ministry of Brazil.
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